The TOR kinase is present in all eukaryotic organisms and regulates a wealth of biological processes collectively contributing to cell growth. The genome of the model plant Arabidopsis contains a single Tor gene and two Raptor/Kog1 and GbetaL/Lst8 genes but, in contrast to other organisms, plants appear to be resistant to rapamycin. Disruption of the Raptor1 and Tor genes in Arabidopsis result in an early arrest of embryo development. Plants that overexpress the Tor mRNA accumulate more leaf and root biomass, produce more seeds and are more resistant to stress. Conversely, the down-regulation of Tor by constitutive or inducible RNAi leads to a reduced organ growth, to an early senescence and to severe transcriptomic and metabolic perturbations, including accumulation of sugars and amino-acids. It thus seems that plant growth is correlated to the level of Tor expression. We have also investigated the effect of reduced Tor expression on tissue organization and cell division. We suggest that, like in other eukaryotes, the plant TOR kinase could be one of the main contributor to the link between environmental cues and growth processes.
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